Headquarters U.S. Air Force

Integrity - Service - Excellence

Green and Sustainable
Remediation Efforts
Outside DoD

Erica Becvar, GS-13, DAF
AFCEE/TDN

Sriram Madabhushi, Booz Allen Hamilton
11 May 2011

U.S. AIR FORCE



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
11 MAY 2011 2. REPORT TYPE 00-00-2011 to 00-00-2011
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Green and Sustainable Remediation Efforts Outside DoD £b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Air Force Center for Engineering and the REPORT NUMBER
Environment, AFCEE/TDN,2261 Hughes Ave,L ackland
AFB,TX,78236-9853

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONY M(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES
Presented at the NDIA Environment, Energy Security & Sustainability (E2S2) Symposium & Exhibition
held 9-12 May 2011 in New Orleans, LA.

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17.LIMITATION OF | 18.NUMBER | 19a NAME OF
ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Same as 25
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



A y
\-c;r/ Outline
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m ITRC - Interstate Technology Regulatory
Council

ASTM International
ASTSWMO
SURF — Sustainable Remediation Forum

NICOLE — Network for Industrially
Contaminated Land in Europe

m State Programs
m California
lllinois
Minnesota
New York
Wisconsin
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U.S. AIR FORCE

Interstate Technology Regulatory Council GSR Team

m Established 2009
m Wide range of practitioners on team
B Documents developed on consensus basis
" QOverview document —summarizes current status of GSR
practices (in press)
" Technical and regulatory guidance document
" Under review; expected final end of 2011

" Framework for conducting GSR with detailed guidance for
regulators to conduct GSR reviews

® Tools, case studies, etc.

" Internet-based Training (IBT)
" Concurrently being developed; first public offering Nov 2011
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ITRC GSR Team Technical Regulatory Guidance Document

B Introduction

B Problem statement, definitions, state
survey summary
Lavel 1 - BMPs
. Establishing GSR Goal
= GSR Planning
m Scalable approach, GSR planning Community/Stakeholder e S
o Invalvement Quelitative
m Establishing GSR goals
. . . Select Identification ER
m Criteria, metrics and tools Criteria, Metrics, and Toos i

m Customizing a state specific framework
Perform GSR Evaluation

B GSR Framework

® Throughout remediation process cycle Report GSR Results

m GSR Tools and Technologies

B How to measure “greenness”

m Metrics and performance measures

Integrity - Service - Excellence 4



\jASTI\/I Standard on Greener and More
%  Sustainable Cleanups (GAMSC)

ASTM International developing GSR Standard Guide

B Task Group since October 2009
m Document development through several iterations
B Extensive balloting process to reach consensus
B Detailed set of Green Best Management Practices (BMPs)
B Based on phases, nature and purpose of BMPs
m Specific to remedies and technologies
B Sustainability core elements
B Economic: costs, assets, job creation, etc.
m Social: health & safety, equity & justice, aesthetics, etc.
B Document available for second balloting in Fall 2011
m Expected to finalize within next year

Integrity - Service - Excellence



A Yy
\/ ASTM Standard on GAMSC

U.S. AIR FORCE

B Example ASTM process: Green and Sustainable tracks with
two-tiered approach

Cleanup
Design
Use Env Footprint

Cleanup
Selection

UseEnv
Footprint or LCA or LCA to quantify
to quantify design options for

a specific deanup
technology
Tier 2

cleanup options
Achieve Cleanup Goals

' ™ s ™
Cleanup Long-Term
Implemen- Monitoring

Tier 2

Quantify
Quantify

Site
Assessment

Apply i J

tation Apply

B Pts.tt.:' Remedy %‘:’;’;e:} Apply BIMPs to \
mx-e;s 1ga- — Selection/ Ot .g 2 > BMPstoa monitoring Cleanup

t.lo_n. Modification ptimization specific program Complete
activities cleanup

technology

Tierl Tier 1 Tierl )

Remedy Viodification or Optimization

No Action
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Association of State and Territorial Solid Waste Management
Officials

m Greener Cleanup Task Force under Sustainability subcommittee
m One of earliest regulatory entities to address GSR
B 2009 produced set of strategy papers on Green cleanups including:
m Incorporating Greener Cleanups into Remedy Reviews
m Incentives for Greener Cleanups
m Implementing Greener Cleanups Strategies in States
m Barriers to Greener Cleanups

B Green Remediation Myth Busters
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U.S. AIR FORCE

B ASTSWMO latest document

. SpeCifiC to Green Remediat|0n a.t JJJJJJJJJJJ Association of State and Territorial
Federal Facility Cleanups ASTSWMWO
m Opportunities for incorporating
Green and Sustainable approaches pe
to cleanups at Federal facilities

Federal Facilities Research Center

B Provides table of several federal
programs and links to some policy
documents

m Highlights some concerns state

.
regulators may have regarding s oo
Suite 315 ASTSWMO's mission is to enhance and promote effective State and
washington, D.C. 20001 Territorial programs for waste and materials management, o
. . . TEL: 202-624-5828 encourage environmentally sustainable practices and to affect relevant
S el ect I n g an d I m p I e m e n t I n g G S R FAX: 202-624-7875 national waste and materials management policies.
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m Following EO 13423, DOE issued Order 450.1 to address
environmental protection program in 2008

m Required specific revisions:

m Reflect environmental management system (EMS) elements
and framework found in the International Organization for
Standardization's (150)14001:2004 (E)

m Implement sustainable practices for enhancing environmental,
energy, and transportation management performance

m Achieve DOE Sustainable Environmental Stewardship goals,
examples of which are:

m Eliminate waste at source using pollution prevention (P2)
m Eliminate acquisition of hazardous chemicals and materials

m Maximize use of environmentally preferred products

Integrity - Service - Excellence 9
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et (SURF)

U.S. AIR FORCE

One of earliest entities working on sustainable remediation
efforts in the USA — Meeting quarterly for over four years

Members authored groundbreaking White Paper on sustainable
remediation published in special edition Summer 2009
Remediation Journal

B Communicates SURF members’ thoughts on incorporating
sustainability principles into environmental remediation

m Ongoing panel on sustainable remediation continues
discussion on this subject

Publishing Framework and Metrics article in upcoming issue of
Remediation Journal

Comprehensive website with case studies, articles, whitepapers,
tools, links to many sites, etc.

SURF UK & SURF Australia affiliates to SURF USA
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Network for Industrially Contaminated Land in Europe

m Leading forum on contaminated land management
B Sustainable Remediation Workgroup

B Bottom up approach — Promotes site-by-site basis within existing
regulatory framework instead of setting policies and wide
ranging definitions

m Developed “Road Map for Sustainable Remediation” — Sept 2010

B Presents principles and methodology developed by NICOLE
to implement sustainable remediation on any kind of project

B Conducting pilot tests at several sites — Results expected in 2012
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\/ NICOLE:
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Sustainable Remediation Roadmap

Best solution when considering environmental, social and
economic factors together — as agreed by stakeholders

Similar to environmental risk assessment process, NICOLE
recommends two components

m Sustainability assessment — Integration of sustainability
practices to contaminant land management

B Sustainability management — Process of understanding of
possible outcomes for three elements (environmental, social,
and economic) of sustainable development

Emphasis on earlier involvement of stakeholders for sustainability
principles consideration for improved outcomes with greater
benefits

Integrity - Service - Excellence 12
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NICOLE: Sustainable Remediation

Roadmap
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State Efforts — California

Department of Toxic Substances Control Green Remediation

B Green Remediation Team Formed
Feb 2007 Life-Cycle Framework
B Green Remediation — holistic

approach that incorporates
sustainability concepts and life-

cycle thinking over broad scope s o, | Wa

and time horizon A
m Developed Interim Advisory for l \é& I i

Green Remediation in Dec 2009 T
m Conducted symposium on: “Global

Perspectives on Green
Remediation — Making Clean
Green” in Feb 2009
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Department of Toxic Substances Control Green Remediation

m Created Excel spreadsheet
. . Green Remediation Evaluation Matrix (GREM] *
tool — Green Remediation

Media Effect

Evaluation Matrix (GREM) e oot —

photochemical smog

Chioro-fluorocarbon vapors Air Ozone depletion
Greenhouse gas emissions Air | Atmospheric waming
|Arbome particulates toxic vapors/gases/water Air General ar
m Used to perform e
ainhumidity increase
Liquid waste production Water Water toicity/sediment

gualitative comparisons e S

Thermal Releases

of treatment o e I — T —— —
al t e r n at i V e S gy:—ifilgiﬁxﬁ::oe&m sruptions Land Eabi‘tat destruction’

soil Infertity
Moise/DdonVibrationiAesthetics General environment |Nuisance & safisty
Traffic Land; general Nuisance & safety
Environment
Land Stagnation Land; general Remediation time;
environment clearup efficiencyre-
development

Resource Depletion/Gain [Recycling)

Petrolewm (energy) Subsurface Consumption

Mineral Subsurface Consumption

Construction materals Land Consurmptionreuss

{soiliconcrete/plastic)

Land & space Land Impoundmentireuse

Surface water & Water, land Impoundment/

roundwater [subsidencs) uesterireuse

Biology resources Air, wiater, Species dsappeaance’

{plantsfArees/animals/microorganisms) landforest, diversity reduction
subsurface regenerative ability

reduction
Notes:

* Use for evaluating ene technology o remedial aftemative as a checklist.
Expand fior aftemative comparison by adding additional score columns for each atematives.
" State whether the impact applies or does not apply to the altemative and continue the evaluation.

DTSC Mitrix (12/00)
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lllinois Environmental Protection Agency (IEPA) Matrix

m |llinois’ greener cleanups matrix: how to maximize environmental
benefits of site remediation

m |[EPA evaluated certain cleanups in UST program, site remediation
program, CERCLA and RCRA programs using site-specific
guestionnaires, field visits, and consultations with green
remediation practitioners to build matrix

m Based on five guiding principles
m Ensure protection of human health and environment
m [ntegration of site reuse plans into cleanup strategy

m Conserve raw materials — soil, water, salvage building materials
and other resources

m Conserve energy
m Consider environmental effects treatment technologies

Integrity - Service - Excellence
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m |[EPA green remediation tools include:

B Simple & detailed matrices S e

B Addresses:

Gresner Cleanups:
How to Maximize the Environmental

Decision trees

ROs
Sampling &
analysis
Engineered
remedies

ICs
Cleanup
activities
BMPs

e [ e—

pra———

[ S——————

[

o mrar ro—

1 rhcatnn st oy Ao radie ok S, o izl SRRy Sepanci o e apsce
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Minnesota Pollution Control Agency (MPCA)
B Green Remediation Implementation Team

m Predicated upon five core elements of US EPA’s Greener Cleanups

® Produced guidance document for Green Practices for use during
American Reinvestment and Recovery Act (ARRA) projects

B ‘Green score’ weighted and utilized in overall contractor selection
process

=2011

Remediation
Division-Wide Policy
hugustaope | RN mplementaion

s

July 2004 MPCA will EHE:BP

GSR2 Initial jDiI'I ASTM DE"U'I;D r:_::m
March 2008 Guidance for Groen Cleanup p
MPCA joins ARRA Guide

ITRC LUSST sites Task Group
G5R Team

Jan 2002 May 2008
MPCA Revises FRP Forms
Strategic Plan GR.IT.

in preparation of
ARRA
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New York Department of Environmental Conservation (NYDEC)

m As first step to implement green remediation within NY DEC’s
remediation programs, Division of Environmental Remediation
(DER) released policy document 2010

m Concepts and technigues of green remediation and guidance on
how to apply them for DER programs

B Does not specify methods or criteria to be used to quantify
effectiveness of various green remediation concepts

m Policy applies to all phases of site cleanup process from
Investigation through completion of remediation in most program
areas

m According to policy, ‘green remediation concepts will be considered
and implemented to the extent feasible, and documented’

Integrity - Service - Excellence
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State Efforts — Wisconsin
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Sustainability considered in remedy selection but must not
compromise environmental protection

Develop guidance document to help WDNR project managers
evaluate and implement sustainable remediation

Develop meaningful sustainability
performance metrics to document
and explain progress to stakeholders,
administrators, and public

" Easy to use/implement; broadly
applied to state and federal
remedial activities

" Provide pathway for greener
optimization of existing systems

" Sustainability impact analysis
during remedy selection

> _Evaluate,
Report, and
Site Closure

Sustainable &
Cleanup .

Integrity - Service - Excellence 20
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GSR Resources

Upcoming Trainings and Events

m SURF 17 Meeting:
m Chicago — May 19-20, 2011 — US EPA Region 5
m Battelle Conference, June 27 - 30, 2011 three short courses:
B The SRT™ and SiteWise™ Sustainable Remediation Tools

® Framework and Metrics for Incorporating Sustainability into
Remediation Projects

m Life Cycle Assessment (LCA) and Other Approaches to
Estimating Impacts for Remediation Systems

B |TRC GSR Internet-based Training:

m First public offering in November, 2011
m SERDP/ESTCP:

® Annual Symposium: November 29 - December 1, 2011

Integrity - Service - Excellence
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Links to GSR resources
B |ITRC GSR Team: www.itrcweb.org/teampublic_GSR.asp
B ASTM: www.astm.org/DATABASE.CART/WORKITEMS/WK23495.htm

m ASTSWMO:
http://astswmo.org/resources_sustainability greenercleanups.htmi

SURF: www.sustainableremediation.org/

NICOLE: www.nicole.org/documents/DocumentList.aspx?w=SR
California: www.dtsc.ca.gov/omf/grn_remediation.cfm

lllinois: www.epa.state.il.us/land/greener-cleanups/

Minnesota: www.pca.state.mn.us/index.php/about-
mpca/assistance/financial-assistance/american-recovery-and-
reinvestment-act-arra-of-2009-lust-prp-guidance.html

New York: www.dec.ny.gov/environmentdec/64595.html

m Wisconsin: www.dnr.state.wi.us/org/aw/rr/cleanup/wisc.htm

Integrity - Service - Excellence
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B Several documents

LIFE CYCLE FRAMEWORK
FOR

CONTAMINATED SITE
REMEDIATION OPTIONS

quaia s
cep 280 3
e Sanca

Final Report

AUGUST 1998

The Environmental Impact of Conducting Environmental Work

Ben T. Foster
Principal Hydrogeologist
LFR, Inc.

An abbreviated version of this paper was presented at the International MGP Sy
held in Reading, England in April 2006.

L

"
m

SURF

REMEDIATION Autumn 2009

The Sustainable Remediation Forum

Carol B. Baker

L. Maile Smith

David S. Woodward

Regufawrs seem to currently be focusing on green remediation and not sustainable remediation. How
can the industry change this perception so that a more holistic approach is followed?

REMEMHATION Summer G

Sustainable Remediation White
Paper—Integrating Sustainable Principles,
Practices, and Metrics Into Remediation
Projects

David E. Ellis

Paul W. Hadley

Integrity - Service - Excellence 25
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